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T£Ttrff5^«]© J: o t£W3-* >*;l^[MO S F E T£Pf-* 
25 MO S F ETfc^HU $ 5>{c^ft^lcCMO S-T ^<-^HJg|©A 
tl&N** >^JVmMO S FETfcjct) n^u^i/^gi^-r^^©^* 
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4 »<- ^ [HIS <fc X-f y ^MO S F E Tfr hU. HJfe 
05 ^JO^W^^tiTl^o I* 1 .4 B©®8frt?M\ iiu*E©Sa>tfi& (no 
match) B#{c*iiy- KPPAm -t1lfr>%Wl&" H" left £3^" 

L" tctt £*v^5£t?& £ d £ «tf £ fc&fc c mo s w<-^ms& 

© a# £ m^©^*^ t (DmzmmMKmu $ti;fo2o©N^> 

10 ;Uc@j£L;te -£o 

Ctl^ONf-t >^;HMO S F E T©y~ Mete. MUim^XtY 

UK;l/£#frK A^{-«HIS§©Mifi*&^^^tl^ 0 CMOS-TV^ 

15 SNf+>* /HM O S F E T tMMi^Y^H £ P ^ •¥ 

Jimu OSFET <DWMm$&fr 6»* tL^o C tii- J; t) > &B*WK© 

i § a^7 t ih tit $ n s ciBtt < > ±mAtiiz.$iMit$n&mfe 

20 /N-f l/^;l/tt@3£$*iSo 

01 5ElK:fcU CO^BJ^^gi5iJ#-^^[l]g§0^{c^^ CMO S 

^»J©^W^nTl^o 01 5 gl©H3j2§trte. jtui£©gB>« 
(no match) B#tc^5iy - KP P«> -r#fr£tH;W" H" 
25 fr" L " Kfl %> ZZk Z itibK C M O S >f * 
HH&OAft&^'l' P'WdHJt Life So Hufa|qJ#{cgH*f^ 
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ffij&Xj v ^fctN*-* >^/HMO SFETiPft >^MMOS F 
E T (DB&M&fr ZMJ&Z tl% o 

tt>t?iiiiTtit>«^e m*-t£* mi 4®©n^+ y^jvmox 

4 y f MO S F E T^CMO S^7SlcglIx.tt> j;!,^ 
MIBH 1 4 H<tf£ 1 5 H 9 H©@e*HK 

10 I^lcf^ll #CMOS^f W<-^HJ«giJt^Il}ISAMPfiD^BL^ 

SMOSFET^I140if 1 5 ®©«fc 5 teg^«ti^«*S*BEte 
®1&irZ>Z.kT^ CMOS-T >'<-?Wmi NV 1—1 NV4(DAM 

System on a Chip ; SOC) ^-Xf ^0±»|otl^ 

©jk ^ -5 fmcomm^ y -ftm^t> $ nxi ^ ©^ ^^-5 

^ -5 y zr&m&<&£>-&& ©#«fc ^©^tt *>3M&©tfaa<£ 
25 tl©:^ <£ t> ©"?& . ±fB^#-^©tt#«W&*x t> © £ &o 
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s -r >/ <- ^ m^<D—mMm<D^m^ s n-c ^ « 0 cmos^v^ 

;UMMO SFETiNft >^JHMO S F E Ti^iPJ^^x 

05 7f^« 0 BWB^#©CMOS-r>^<~^IH]^INVl~INV4^ 
fg[5]g§AMP 1, AMP 2 ±|B©.fc5#:2o<DMOSFETtcJ:i) 

Ctlid^f Lis £©5S8fe0!h?«: 2o©Pft >^/HMO SFETi 
2 OCDN^-^ V^/UMO S F E T ££ffll,vTCMO S>T >'*-*0|& 
10 *0»J^$n*o 2o©Nft>^HMOSFET(^ \Htim"tmB 
©S^M^iOBB^»J«»»*n^ 2o©Pft V^^IMO S F E 

Z<omf&l*> Nf- + >*;HMO S F E TfiijOn >^ * 
<> P f t >^;HMO S F E Ti©3 ^ VX*VlN$<tt£o ^ 
15 *>K Pf + >*^/iMO S F E T©/Mtt3 >X 

ymm.) tciots t >*;hmo s f e T«ns®g^ 

•T^c ^^^±. Nf t >^/HMO S F E T{cf IM^ti 9 
£ C £ ©T\ CMO S-f >/<_^g]g§©|^ L § l^flMBEt*> 

2oONft >^/HM0 S F E T© L£^fl«ffi*<OTWfcf1Mttf-S 
20 t>©i^CSo dttfi^tK CMOS-f >'<-?m$&<Ol&ML%^mtf'& 

CCD J: -5 JcP^* v^^SMO S F E T*J*tt*«SaA3l^£ LTSfr 
-feK N f - > * /HM OSFETOl^ V^mJE^liS L § I m»c 
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£\ N^-r >^/HMO S F E Pf + >*/HMO S F E TOf f 
*M &tlT^ 3 ©T\ ±IB© o &^©M O S F E T coffin 

&t>*kK J; ^fffiftJcN^ V^/UMO S F E T <fc Pft >t^l/M 
M O S F E T <D%^4 XoXk&mi £>*K Jfc LTliS L § ^ 

05 ffi©^^^f 9 J; 9 fc-T § C i ^T* § & o 

io mm^%m£.-t%ztfr-e%tz 0 mm*?? him. sa^mism^ 

26T1 6 tfy b~e&& 0 CCD^H#IJ[l|gS^^{craf-tl^> 1«f Big 6 
0}c^Lfcl©BCMOS^>^-^®j®©m#y- K C*iI7-K) 

15 c (Dmmmmm-ete, mmm 7 m©mi# ijius^ &cmoc^>a- 

^Hfll NVl(^JStfcj±}^y-K^MOSFETQl lfc^" H 
" (=VDD) i-g^U CMOS-f >s<-?m8&l NV 2lzj$]&Ltz 
K^MO SFETQ2 1 teXty" L" ( = VSS) luift-S 

£?tei-&b<D~£&% 0 z.(D£Dtemm$titzU<;W H" i" L" £ 

20 MnMOSFETQl UQ2 1 ti> - \?P<DAJ]tt£ S>ft 

0©T\ fn- Kft-^-Y liY2 Wffl-eabao '<-f 

#1 8BBtetok ±12*1 7EI{^L^»JHJI^©l(r^^-r^^ 
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v b-?&&o comnmr^ mxm^h i~b 4«> " o\° o- 

05 L^f^L^V, 

10 HI 4®. Hi 5ia-ei^Bgt7-c. ga^CD^^g^^x.^^^ 
M^tfcMi^ (mat 2^e^Atim^Jt^) ©h--#&«£#vL3 

off), y- n izmmtem&omftmm^PL ^ntzp^^ 

^JSaftSftrt:^ K^lfi© 4 4i©N^* y^JmMO S F E Tic 

) ct/sl^«i±v i ^jfM^ti. ^-n^N^^ v*;Hmo sfe 
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LTfe^ts n^o c © j; -5 mm t % ^mmmmimmzti&wz 
fimnmtz n^o c ©is*. Mac mo s -< ^su® 1 n v 1 ~ 
1 n v 4 momm l § 1 ^ &u «jg«E v d d ©^©^#^m$ -a- 

10 > ffl*ocMos^^w m$&<DWiK<Dmm t § 1 ^ffi«E©n^f-^f 

15 HI 9 BI (B) td« x MO S F E T©^H#^bcD^m©M#^IHSI 

*^$n^x«o mos h^>i>x^«. *©ti^«BE*^tntaitK 

^W&o #icNBT I (Negative Bias Temperature Instability) 

znzmmt. y^jmuo sfe T^tafcn^it^* 

20 & c £<DR§*|8&£LT. S^CW^^TPMOSOt 5 - McE|#J0 
US L § I *»J^©IhII2§©^*M& V SSWt>^ ;UMM O S F 
mm%W]fP®?K it. frfr £ N + > * JlMM OSFEW VttJBfc: t 
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O S F E T&*7iKmte'tZ 1 1 P >^«0 SFETlr 
M«£E V D D &m%1r 3 «fc 9 »c y- h «ffi^@^«EEic-#- £ & § 
t) > ±I5M O S F E T <DgB#&f fcic «fc & US L § I ^©^Sf^^jflJ^. 
10 E&0*^ £ tlT l^o C ©m&0>JHIi§-efS> ±I3M O S F E T ©SNfiE 

* bfc «fc & s&a t £ ii ^mogmzmmiz. §j:5k#cmos^>^-^ 

I N V 1 — I N V 4 ©A#fc:P*-+ >^;HMO S F E TG>W&M 
(iCMO S>T I NV 1 - I NV 4 ©A27&*j8*EElc@}i 

15 -r&o 

_tiBfI#RE S/OP'JU^ (t§S0) Jc«fctK ^V:M> 

# £ y$ SE\$$<Dnm&tl B0-B3 S > Ky- h ®8S©t±l^ 

-§-*<£tw u^ji (ami) jd^n^o com*, r^-^m^m 

fitfr&JT'f- MalK©tti*^Y 1~Y 4RtfX 1 -X 4^tn-> 
20 t/^;l/ (tlO) ±ta#CMOS^>/<-^IU{^I NVl—I 

N V 4 (DAJjkWmMKV DDt ©HllcRtt Z>titeW&B&1&<D P*+> 
^;HMO SFEW >#MK LT'WjMBcteW&tZo ZtlKk t) 
N §CMOS>f »<-*IhIKI NVl-I NV4«nPft>? 
;UMMO S F E T©y- h «S«EV D D#W&£*l3o 

*Sfc:£ft£ P*- + >*;i/MMO S F E Tm.J:$JiMIttAMP.l iAM 
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p 2 ©A:#&WK*ffVD DKHseu nmms&zmtf&z pr* 

;UMMO S F E Toy— h {c±gB*j£mjEE£#t^-#-£o 

f p ^M^ffo@^i- uot^oiu^ ^-rn^tTfc. CO 

05 J; -5 fee MO S -f ®& I N V 1 ~ I N V 4 ^iifgdlj&AMP 1 

. AMP 2 ^t^Pft >*JmMO S F E T©y- f>«jE^Mtf 

-r £ 3K i^ij#-^^iiii^omM^^T«-r 3 ^o^^mn^j; ^ * 
mo s f e Tj)mf&£n&m^mttMm®mtm^mzftMzitz> z 

10 i*3»«'i®#**o o£ ±f5m«ilf^tfoT*>MO S F E 

15 l^jb^&^W >X^tr^T^'S'/n-trX^Pi©X^ U > 

£*£<#;5o ^[Ug|©^(^ LS I^{*{ri:b^ii6T/J^l^©i^ 

ttUL *^.iiBWtt ^ ^ x ^ u > r-f u y- 2/ a > 

x.e>^ 0 t^u >x@©^-e^wsij#^SK l 7=-- 9 ^- 

oo~l(ioo 0{cn^$n^©i?> 
©^in?kf£#te/h£^c. 

25 m 2 1 Hfcfc. C ©^BJiC^^^##^|U^M©-«^J©«Bi§ 
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AL S I « N VDD 1 iVDD 2 ©2»H©att*WI(*ffi'« 
05 C -e»ftn$£ M\ *ftLSI H|g§gP 1 £> ©»S!l#^»#tH LI$fc&<S 

Y- h f;i^;*ftfcN^+ >^/HMO SFETtPft >^;HMO 

io s f e t titi^o nmMmm^'^ k^ob#. »j#^§- 
is*ihik©«js« v s s Kwmis tu £ s> {^ij#^a^it^-« o # u 

s >r * mmomm 1 1 << ^j^mi&sg©^ & u y # * > 
osh7>^x^ ^ws-r £ t -/m&ozm'-s* - >©#-&^ t 

sp®/^^->-e^>oT^> mos >^x^#&n&^§iiig§#t£. 

3 0 
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15 ©v-xm kw p^^w*««^^nT^ 
xtt-fz NmxmmcDmAte «t o t. pic n ^ * > 
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o**ienjB#Y o / N x o /jwanfciw^ 2 o«v^ - >ic j; o 

tt&GDlti^ Rt^Pf-^ >^/HMOS h?>VX?(Dtzl6<Dm&M 
±-%K®MirZ> P^*>* /HM OSh7>W©/;36©4o (D^Sl 

~%K&Mir&N^* y^JUmMO S^7 yi?X$(Dfcl6<D 4 o©JN&H 

?'J£H2HWJ£&. 02 QmoX^t^ y ftKm&£tl 

20 i®i$^f 5 £ . H 6 fSWJii. Y 7 s =r ~^<&«^^ 

m 2 2 mvzti^n 4 o-ro©#&is^^o tuaft 1 $m. 
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05 # 2 2 B© I/* T# r "Tftttt < . ft CflWiJ^^^^©-^&IS 
c i ic £ o T. Si *lcJt*Mfc*:3 flJBi*#o TE«£;ft& «fc -5 

20 31 2 2 0© U-T T h K: «fc ft CMWJ{-W^^m©#&M^ 

^«*tiT^«: £^b. ±JB<0J:^ ttJlB**»tt^-- v^&n 
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20 ^69o 
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10 ^ =; ElUil T^Jffl L ft \, £ -r £ Z. 1 1> . m#f£© 

15 o §Lf3-»^^t(t cMosa*atgi^iiflfttijiHiis©T (± 
tty-hri/-r*ffl^T@»*wtr*»^N Maui 6H©^stew© 

25 §dtm§o 
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n . y ? bass $ n^T ^ o c ©^jt^j-ett^ n 2 o $ tifcuwo 
n £<d# * > ^asRtf 3 - ^apicft*) t) ^ *-*ia<8ffi$ tis d r a 

^tifct^Xi Yi LTML^ CMO S-f >/<~^Hl^©M 

t £ i ^jj£ni^©a^-# <t Lxmssmt s &<o-e& 5 o DRAM 

{^tTWJ#-^0^tBL*- HISSD F T }c J: 9 jiSfWt 

KW;M»X t YOA^IB^ffi*^***^ @H^l»if 

^X i Y©A^J)IID?*Bt-^<t LxAJj U #^©i©0^ea»c 
15 ^J6ty!:H)eW*Sl^*«W!l*^*ltt**** - £ W* * J: 5 »c t 

COfcj&fcJu DRAM©^ ffl!OX^fO^RAM^77r>a 
E P R O M^© «fc 9 Mi© ^MHt^S* S ^ it, TKU X^^r^ 

20 tHJC Jtffl t^Ci W § & o 

temsm^ztt**-? z^h^bcoB mt^ i«©Lsi m^m^m^- 

25 a. (FLASH) y*Utt£*te5:#B:t>*S*^ WJ^^D-feX^"/ 
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05 ta^-o ^©i% m&ttizfttzmm^te, m— ®ls i^otk » 

10 fcUE~rCV £ <k 9 #^$lic:fefr CMO S -f 
^ Hlft<Dtt9 1 £ i $ <D*S#tf & IWas*El6W© J; -5 

4 c m o s << 9 ®$&<Dtm L^momm ymaxto 

it. <P 4 =4 1=4X3X2X1 = 2 4Ii?^§o ^Z.£K2 3l— 
. 2% (= 1 -2 3/2 4) T?&*<> 

©HBftjO&tex 8 ! = 4 0, 3 2 0 * 0 Ctli><5 Oxiyh* 

20 o*:H# N |^ l: l»0 % <Oifi 1 |BJeU:#^* Wtts ft .3% (= 1 - ( 
40320X4 0 319 x x 4027 1) /4 0 3 2 0 ") TsfcZ 

O 

1 JL— >y h 1 6 i©CMO S >^-^iS§t«Kf©ia^i^ 1 
6 ! = 2. 0 9E1 3 ait) T?* So dCDJ^JCl 6 ©)BEW&iijte?ft>tt 

25 i ^"e* o n cmos^va-^ mg&©iia l § ^g#5 > y a k wr e» 
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Ms z titf 1 0 0 tzm. P3 y b *< l &£Lb 

0 0 O^-y Mcl«rafc£ 0 C©J:-5^:ft^e>> 
05 #*^3c^-«JC«^ 1 -3-— y h£l 6«©CM0S^ >'<-^HM 

10 fc^BU 1 M©ifcl$t&8ltB#£ lt^hi d i Kir % 0 

M2 6®«. 1 6Iocmos^ y<-?m&<DmmL%^m\ v 

LTQ1 >VLTQ2 >->VLTQl 6 i&lfettKi^WSIkM 1 
f 27 mit^ CMO S m$$<DimM t § l« Ht#^ 

Ul»«o 2^©^JW^J;?IC> H2 6gJ^H2 7Eli-*f^L^(El 
« 2 5 6 tTy h-e&So 
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n 2. Biss&xm 2. i fs<oym<o m r <D&$f*&z>b, t 
t ^ o x 4? - ^ © v - s i . 3ft ^ f - - a tejUifca^ ^ i (g| 

am&zw-t" i" <D&ftm*> m&ttmttz cm 

o ^cmos-t >^<-^£Ug§{^ ^tiefto^ki s^wt^-s 

= 4X16) i&gtf&So 5fe©Jti^m (*fl^m) i^jfc^ 2 5 6 

try h^e»6 4 try h^4#©ite7*-***«&*-cL£a<-e&So 

CCm U-y h 1 6iOCMOS>f 
20 Tf&ofc**,. CMOS^>;<-*®g&8fo&<^@N dc*fr*ttifi5<fj:« 
o la.— y N 3 2 CMO S-f ®§&*il&T?l^ 

0 2 4 Ify b~?&&fi<, Wtt*ffl^y!d|Mr«> 1 6 0 tfy h ( 
= 5X32) i6. 5ft<DltetSiZ 0 SllO-g^Sr^"* JttS5te*{* 
4^ (= 1 0 2 4/2 5 6) }d#£&^\ Htt*fflW^flWRT?«4 2. 5 
25 ^(=1 6 0/6 4) &d#M.£ft£ 0 COuifl IKi]->XfAiLt 

3 9 
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7£&£#©*fa«I^U-e&£o 

0 2 8 glfc » v Sfic5^^ $ tiT ^ * o 
<D HWiHHHB^EIK^ 5> 2 5 6 t* y h © C M o s 4 y> < - ? Hli&©f§ 
1LH. >tt©Jfc^£fiWR£*&*fcB3-o , 

© t> © t (Dwm&mm u ^ * ?> 3&>©*&&3&f s £ ^ a «t a 

M#^©^^^#©B^ * ^ «fc £tSWiJ#3-©aato&frW & £ t jWHk 

<d mm^$£&ms&fr & 2 5 6 tr >y h © c m o s -r <- * mj&©n 
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H3 oniicte. H2 9m<DikWj&£>—n<Dnmm^-z$tiT^& 0 

mkmm^it, 2 5 6 tf? h©cMos><>^-:?ii]i®©iim^Hii 

©ibf^^fcB^JO— & 2 4 If y h to fcB LT^ L & ©-e& § 
o i«#-s§-l~5(i. ^»i#^&£o ^©^©MKtmte. ^ 

P lr JWT?* SiLTi^, 180*9 1 te> 8 i 9 #Aft#*> 

*K ■ *Mfc©lgfc(D£tH* 6 6. 4. 13^4 d©jii&©gg 

ll©^tf-^ 2 . sp±% 0 . 12 5 ©»J#*§- 1 ^26 THj— X& Z>nSm 
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H 3 1 3 2 0tf ©»3!l*% 3 JtffW 1 ©JKffi*< 5 g^iV 

05 #ftfei;^\ W«*tieHl 0 i 0. 6 2 5T?*S e £©{fi£Jl,SIS 

>«, l^u i {c^^rnsw 5 mmh-ftiz c t t*. fee k> 
io s yt &6 m* (om^om&MM^M^MM^mom^ta^. s z 

*Ht ^jfsffl £ n s :> x r- s o 

15 £3 1EU 3*3 2EI«n aSiJ*^©^*-©^©^ t^GMOS 
fca&tt £©*Pf#TS «S!BH"©^ fe©*^*^ t t, >«^t** S o 

20 Sl/:CMG >^-^MX-f 7 f MO S F ETCtf ^(DWLK 

So ^^^©SicSU^^i LTtt, ^Riei 6 0©GMO S>T^< 
LT^$nfc^iJ##^ll^©^M^ll-^#*^III 

25 ^^HEeI^RL S I te. MJMfrb&^ftcSftiz^ fx/^ 
JUT? © 7 a - y^S-^s » * y >r - 1 c«i3iT £ n;MfllB^©^ 
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&m fcB L . ^ n - 7^SE:tfi^i« L tz &grti» 3$£ Wfflrr > fcf a - ^ 
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%\}*<D?- y 7KftVZ>m 3 (D^^mULtZo d ©fg 3 0^©#fC« 

fflt^^uit^^o c ©fg 3 ©-#5$ tet3 y>x h &© &5tz fgm&ftir 

10 So 

mzu&uw zft^marz l s i wk^^t >*mmt& ztimm 

20 btlSo 

#j®r« c t \*x% £ #s /n° < y y - s?^e a. -/kh©^ * y©-f2J»rte 

25 <fc U -if t:- A ©T -5 J* > h ttS$SW^fflJtT?% ^ i t T t> 

j@ * © =t * ^m\Z T^^Jyb X>7.)\>~~f*J h *<«.26 Tfgt< * 
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feLsi (Dtmmmte&^T, h^Mtto®-e«we*>s 
10 i«R fettle 

15 -o tb<D®m t it, zruy? 5 y?mmr * f^m??* i y? 
*&\^ msm^xn y? m^tm u > <; a >7a-x^ 

F L A S H ^ * U . F R A Mtt <*f © o -fe X £rffi I frtltf £> ^ £ 
tfV ##L S I tehmUO-fv-tX&muir& i:, ##:L S I 03X h 
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tzx>^ cmo s *i * m&<Dim t § ^«©/<-7 vfe*BG 

05 ©1fj£0^£*lT^£o :Tr##LS I ©^o--/^|^9o -© 
B#. $Rf£L S I Kmm$ tltz ^ ^6 U «BCT.g#& ^> tzM^ * 

y -fe;u£iHl^ y H?;utcK£^;£fc&©t^1f$^W«o ilt 

©Effl^^ey^^-e^ c ©m v -if 9 ^\ c©nm$i© 
io e> *i § o * & * ©^- y > ?\ mws £(DJMxm& $ ftfc^tt 

fM 4®C(i, C©^BJ^ffi$n^±fS^^^«y^^^.-^© 
15 — H»J©^o >y^a&^nTt-^o 2W*L S I i^B^ilfflf 

y;ur;uc^$ft^ 0 ot^ *#ls i <Dm$&&&&M&"C&J& 

KiikZ- £>ft-So 

20 AJSffl^ >y 1 o©^-— y h^fcMlS Lfc^ife©M§i 

(WJ##) «h^©^tmiffR^-^--^JStT-/D^5 ^ > 
^f- * 1 1 TfiMS £ ftT ^ £ o Amm * y rf^ ±3£ftfc L 

25 JBte-mKN^ ^SSattSU^t^n^ 5 V^f 1 -^©*©^^ 
£ ©It W^-^^f -5 o COJR^ftttttv SHE* 3 0 LS* 3 
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io t i mm<D ■? a ? =7 2*mm * * -wtTM£ tir^ji^ii^^-^ $ tin 

^£>ft£o tCDtztf). *#LS I i^D^A*ffif-«y^i^— >^f— iC 

mmfotez-bti&o ±u? s -?mfrtis L®mi$, Eccmm c^^itie 
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g§G 1 ©tB#{f^>W l/^OUCJIiK ±|B-f y<~?m$& l NV 1 © 

It^U^H^S-f >'<-^[Ui2§I NV4, INV5f(l ^©A 
JjmE.frWm L # l< ^*EE £ ©^«E#**: ©T\ HifSB© =k o KN B 
20 T I <D§m&^MftK^W&Ztl$tZ\<^ti%jlZ>ti&o LfrLtltfZ>, 
j y,i-?\E\mi NV2. I NV3^i|S|l;|llS^if-^c:tlcJ:^ 

^4 6 Bi:(i, ^©^Bgfz^^^iJ^^IllgS©^^^©-^^! 
25 ©ft#:^jm011I^ £ ftW & o C ©§©fe$l te. IfffB^ 4 4 EI^{C^ t 
fCcfc-5^1 If* >MiJWJ##^lHim*«Lfct>©^'So #I£WJ 
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C ©lllfe^jTi^ mgSHtf ©£fC© CMO S 4 ^ [h1B&©5£&*5 

wt* hTT^t^iwj— t?**o 015, #&mm c-fe^) i*. cm 

^ <€- (DAfflfr t £ 3 C M O S X-f * £ &«fiK3 

10 ttItE*W$tl§c 

ftfc C M O S -f * H|g§© 2 o © C M O S X * *K « N jliFtff # 

X 0 Rtf *<D£«f£M 0 /~X 3 &.&*<Dfflffl-%X 3 

15 isji. ^ntm^-r^m^ v u * ^xt^iciag&ftSo 

Tv t^n^oiiewiHittiaHR-r^aHROTY o , y o i , y 

*®g§ I NV 4 £ I NV 5^We>tlTfcB^TOUT^e,WJ#l^{±i 

20 t}*<mtiistiz 0 _tiH-r i n v 4 ©A^te. naia©* o 

ftNBT I fcf m©fc a6 P O N IC J; t) M#P $ ftT-f <- * Hlg§ I 
N V 4 ©A^jSg^ tcTO«E£08&-r S p ^ + >*^iMO S F E W 

25 5 yW/f§tlTl^o 

1 ) ;*U-# >m^P ON^n UKjUom. MUM^t, X 0 ~X 
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J\s-?$>Z>o CMOS^>^-^©^i^tlftl> INVOOx 2 OR 
CFINVOU INV2 1iINV4^n-7K;k INV10. IN 
05 V3 0MINV1K I N V 3 1 Rtf I N V 5 *W U^J^fcZx, 

2 ) >m^p on^w v<Mz.m$irz> mmt^rx o 

L/^;l/i/X^o -f >^~^IUi§I NVO OilNVO l©A#tex MM 

mj£v d d &ftj»r* tlx znetuDAJi h &trt>mumnx o ©/ w 

10 X 0/(Dn>7 U<;P«fc^>)|£J^ic&*i3CMO SX-f y^ic 

<fc t)£#&£tU -T >/<-^EWS INVOOilNVOl ©fcH;f7«)£tex 

4 y<-?m?&i nv o o©naL§wivLT cinvoo) « 

<DdzM<D;(>'<-9mV&l NVl OOIUL^^IVLT (INV10 
15 ) VLT (INVOO) >VLT (INV10) Tf&fttfx 

^ Hid I N V 1 0 ©HJ^tEElix I NV 10© 

t$o£*&*<IfftB ic x x v s s WfciBtf-ttfr % vt v u^nmtt § < 

W&tZo MK> VLT (INVOO) <VLT (I NVl 0) tr&ft 

20 HIS§ I N V 1 0 x I N V 1 1 ©fctS^gipStex ^©-T I N 

V2 0~I NV'3 Ox I NV2 1—1 NV3 1 6»c*iMi£*lSo 

^ y/<-^isiK i n v 3 o ©fctofrtts ai?ifY.o , y o /-emits 

tlfcCMO S X-f y x §bic2t©CMOS^f W?-* Eft I 

NV4£ INV5rt>&tt**teHB&*iat)x fcB^^OUTJCfi^ft 
25 £ Q Jjg^x VLT (INVOO) >VLT (INV10) -e£tl«\ tB 
^7SSK?OUT»dttn^^;k*<tiJ^7*tU VLT (INVOO) <VL 
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T (INV1 0) -e&fttf^ ffiM?OUTlc«/^ U^JWBi^ti 

o 

3 ) rklcMUimfrM&L, X 0 3&<n^ (X 0 /j&f'M' 

) fc\ Xl*WK^ (XO/^'n^K;!/) KtZ& 0 4 >s<-?m 
05 I NV 1 0 t I NV 1 1<DA#«> XIOM (X0/CP-) 

ic <fc t> A^jSfiHFJc«J*i" £ tl^t C M O S X-f .* ^tfcS <h 
oTfuJSM' V<-*@8& INVOOilNVO i.©aj;*j^£>w»r£*u 

HIS I NV 1 0 £ I NV 1 lO&ftfcU HJ8L*l4t&tt*o -f 
10 *BJ»I NV1 0©iWBL^^ttVLT (INV10) £^©#dg!©-f 
^WEIfiUNVl l©i!L#^«VLT (INV1 1) ©&S#^ 
. VLT (INV10) >VLT (INV20) *e*ftMT-» /f 

I N V 2 0 ©ft^mjEte. -f >^<-^|hU».I NV 2 0 (DW^W&M 

mr?mte£<o . v s snmnin£t>t> o ^ L/^i/fl^** < wmt&o 

15 VLT (INV10) <VLT ( I NV 2 0) tr&ft^ 

— 9 H0B§ I N V 2 0 <DtH;*j*EEfcU HI! I NV 2 0 (DioM 

±B5^r |S»fr INV20. INV21 <D&timm<D 1 ttl : etll* 

20 . 7%®t<D4 l"<-*lHUffc I NV3 0, I N V 3 1 "2?$ &Kl±i*I£ flSo 
±IB-f W<-^E!!2& I N V 3 0 ©#;£«> 0 . Y 0 /T?ig#l 

$nfccMosx-f^*i^ $ & jc 2 a© c mo s >r * ®i& 

I NV4 £ I NV5&«. tfJ*«H?OUTl-ai*$nSo 

VLT (I NV 10) > VLT (I NV2 0) T?*tl«> 
25 JBKFOUTtC/^U'<^3&<tB^tU VLT (INV10) <VLT ( 
INV2 0) -e£ti.Wtx tB^fiSB^OUTicttn^P^Uj^ifi^^ns, 
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c m o s 4 >y<- ? w&owm 1 1 1 ^(DW&O-X/bmgk t . 

ffi;«?0 U T ©{I©>tfJS^\ ±15 2 ) t3) ©^r-X«LTl^ 

~d£>o mm t § i mnEEmmmt §cmos^>a-^ am ©i£$t 

05 * W-E & C £ i;: J; & k © & o 

4) &ic31$R<f ##^8^ U Xl^n^l^OI/ (X1/*W 
) . X 2 /^-Y (X2/^n-7^1/) Ktz2> 0 4 y^-PM^ 

I N V 2 0 <t I N V 2 1 ©A^7«> lufBieJ^tcCMO S X-f y?-®*? 
Wmte£iQmm<D4 W<-^IHI^I NV lOilNVl l(D&tlfre>® 
10 Bf^tU ^tl^tl©A^fittJ^CMOSX-f y ^fCJ^MH^tU -f 

NV2 Oil NV 2 lOfcfctfJteN liSLS Wfi£ft&o 
J»©S&fPte. ±152) fcipTf&o 

5 ) &&ciltR#^#CMf£ U X^n (X 2 /j&W Krt,) 

. X3 ^V>^ UK;l/ (X3/^n>)KiW icft&o -f >'<-^HIi& I 
15 NV30iINV3 1 ©A^te. 1«f5|WM§icCMO S X-f y ^;f7)fc£ 
mm<04 I NV2 0 i I NV 2 l©tftfj^S>-£f 

^-ti^ti©A*ifcB^CMOSX-f yf-icf9M^$ti. 4> 
s<-?m$&l N V 3 0 i I N V 3 1 (D&JimmmLg^mtte&o -T> 
/<-^[E|gSl NV3 QOmmi&^mVLT (INV30) t^(D7km. 
20 ©-f >/<-^HK&I NV4©Ii*IL^MiIVLT (INV4) ©M^ 
„ VLT (INV30) >VLT (INV4) -£&tti^ -T>/<-^0 
I NV 4 ©J±j;77»ffitev << >/<-^HJg§ I N V 5 ©^>S3fc*ifIfFffl 
K <£ K> > V S sm&$iJ1-ft:fr-£ n ^ PK;l,{|iJ}c^:§ < ig|i«o i8!fc\ 
VLT (INV30) <VLT (INV4) Tf&ntfs VDD«&#Jlf- 
25 tofc-fc' W U<JlMK^ < git^o 

«fJ9 N VLT (I NV3 0) >VLT (INV4) -e&tU*. tB*« 
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fOUTWiA^l/AOl/^^^ VLT (INV30) <VLT (I 

6) ikm^ommKis^Tit-. mmmY o^^^u^ji (yo/^ 
05 i5 2 ) ~ 5 ) tem-r &mm<nt>ti&o z. hk x >o . 4x2 = 8 if* h 

CMOSX^f »y ^mi^tl^o % LT-s A^MScteA:*^ {cHHM 

m^<D\tim=f^mmcoxD tmmmx 0 , x 0 /^<t nmmmm 

^@g§^ £t0 «9 II t T. Pft V* ^MM OSFET MM^S. V 

25 ©mms^ $tiTi^ 0 c ©^jfe^j iai2^ 4 6 miz^ t 

7 3 



WO 02/45139 PCT/JPOl/07727 

fa-nctfM&U «nBtB«lElK^&0lcjW^fll*XO (XO/) tt^ 
LXn (Xn/) ^t5o 

i mfcmmw0t u -7 hu *j x ^ ^^taRgf*Mt4 1> 

10 J; 9 UM^m^ff^ Z>£oKirZ>h®-e&%>o 

m 4 9 mwm 5 o ei© t ^-m©^^-? &$$t-eH/i,fc & © o 
SH5 naictt;- c©^^ffl$ti^w*^m^«x{^## 

20 I/0-fe;l/ (AaiTJUIj^) l*lIlilitt^fALS Ioi 

^T&tl^^Vr-V K (PAD) ^bitetiSo ±fBfcB7>< 

25 777 HH$£ A#'< * 7 r EHHiN AfcH7J$iJ$]{s#fc£ t) fflMZ tlX A 
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o d CD^WiTii. fcttfjMO S F E T trfflMir S.fca&Offilfr/ U /<y7 
05 V «y 7 r Hj^itB^MO S F E Tic <fc t?«W5$tl*o 

n^o cnicit^-r^ j: 9 ^tH^Mo s f e tr 

tftitfl*? 'jA'»7r HHSRCf A?>< ?7r W T «7 h $ ft So C 
ft(c J: jK>7*>f v K© b? * f-iC^fiS LT I /O -tr^sW <k 
10 *o 

©-?> tfc}777° H/«9 7t mg§X«l±}77MO S F E T©— »»c*^£# L 
fc J: -5 {cfj|2H»{c^ Lfc «fc 9 ft 1 If* hi^i]#^fi^lI!S&£l&&& 

15 f£ 5 4 Htcti. C ©^Bg{^^^^H|H^SX«^Nf^^ ^ 

tc^e>n^tB77^v "7 r ©?&©— siSfe#j©iHig&®^$tiT^^o c 
©^Jfe0»J-ew\ tB7J^^y7rli]l&fcMf2i tf* hmsij^^mmw 

cvmmm*. mm^mm ^-^m^mmtLm «•© 

tfttt £>ftfc'< y7r^ 1 If* h ©«8!ffi#*m^-r «o C ©'< ?7r 
tts ISifrtfcW/J^ < Tt> «fc^^e»jE^[li^©j±l^MO S F E Ticfcb^ 
T/M^t'fXOMO S FET-eSt) So C©fl$${c48^T&> !M# 
^tf37J^^^^©#^JfttB7J^W^ift $ . 

LT#- tf y V SttS^t^&tfitJ: 5 ic*rs C £#?tr£ So 
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KWiV hti& y7r ©B&©fl©— MMftvm&M&m & tiTi > %> 

T*>J:^U #S'J© D F TmmteZ o T£j£$ *IT t> «fc I. \, C©C£te 
. 5 4 0©£U60J-e %^«T?* *o , 

10 i5^x Pi^y^LS Ilcfe^TJTAG (Joint Test Action Group) 
(DKmtfitiW^T^&o JTAG«MW>tt»»ct>^ LSI©«8|»^*a 
MtIDCODEil^f^5o Lj^U fcfy>##<3 

15 TOJ#^<h ttf"? d £l4T?*ttl\> 

iffiScSI^* ftTl ^ « o C ©IHfe^TO* J TAG©^ , >i'-7x'{X^ 

20 ^S^O^tl^rff 5fca&©l*|j$n v>y ?©ffetC N X** > 

^Xl/^X^£> cnb«t^TAP3>ho-7icj;oTi^ 

25 £'© AtB^J^tf o -> U TM > 9 - 7 x^T X t4„ TAP (Tset Access 
Port) tmtft. 5*©f^^ot^§o £©#3*&«rfl«©*X 
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G -tz ;KD— HM'JO "7* a >y ^ $ fiX\i > 5 0 C ©£g*te0d"CfcU J T 

A G<ZV> # * >r U + > l/^X^*Wft-r**^K: 1 tf y h»J#-^ 
05 ^fc(U8§3& tl^o JTAG-fe BrfI5H 5 1 EH?© I / O -tr 

mmm zmm-t &tz& <z>Wf&m^ £ nx i * s 0 

15 C©HSfe#y-e«. LS l£3o (A~C) . ZtlVtUD J AT G-fc;K 

lT> ISJBfctt. UL S I - Blc]M«n^W8ffHfft£lgni 

( I D - R O M) frS> ©^lJ#^^fcB-TilfP©#lj36^$ tlT ^ 3 a 

20 tfani « N tajHttMrt***) j TAGt*oi«^^nt^5o 

#388 2 flRtf J TAG07°7^K- hrf^fcJ:^ LS I - BO 
TDO^ JTAGt/W>bft)«$^ ftboT»]#^&fe®l?&I 
D-ROMfcii§tl^o 

tttt3T*WU JTAGO'>7>f^ia^ *W!fflH§3S£IIH» I D - 
25 ROM^->7 bMff^if^xmm^^ mfcTDOfribmtlZtl&o 
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tfcJB&jSLWSo #LS IrtOJTAGt;H^ iSt<h|W|C< 

^'sf? hLTLS I -C^ilLTLS I - B&mm^&tiitlZtlZ 

05 ^-K3^&afiri»*-KtcJI*)> TDO^JTAGt/Hcii^n 
&o ±fa<QKjf v £"efcU LSI-BCJ TAG-fe;M!H«<Sk ®> (fl)tt^ 

— mMm%Mmt%tz&omfmfi i *%tiT^&o Mams sho^s 
•7 MT^^ci^-So ctucj;^ mian5 »©^wj{c£>i^t 

^feCfcL S I - BO J TAG-te;l/|ffg(§), @> ©<D^^X<fXt). & 
15 frtzfrh I D-ROM'fffB^L S I - BiL S O-CCDJ TAG-fe;Mf 

3f © fim-SPA $ tifc^H t ir & z t Wit % 0 

20 ■^•^[pim (ID-ROM) « % itffB^ 5 7 BlJtjS L fcMJ###i§*fe!El 

t£H2T?te> TAG©7°7^^- hift^iJ;^ 1 If* bi$ 

SiJ##^ESI©'lt^L SI-BCJ TAGt/Hcgit§o ^©B# 
25 > L S I — B<£> J T AG * Jmm®@©te±m®m$mm®mmmc 
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3~£lt^ J TAG©->7 MGrtH;:J:tK I D-ROM©ftgiJ#*§- 
#x I -B©TDO^&fcB7J£ft&o 

^S2-e«> $Rf£J TAG©77^^- h^fcj:«9. LSI-B 

te> L S I ~B©J TAGH?;U©5fe^^$tl^o CO^B#{C ft 

#Ji8 3 J TAG©->7 hiSHHc: J; r> . I D - R O M©WJ#^ 
15 aafcL S I -BCDTDO^&tBTl^n^o !a|B#^ x LSI-ACDJ 

T A G^JUmm^, L S I — B <DJ T A G-fcr;Mf ^i»J#Wffi© 

^Lft^tfft£*>£S>f^>:7 h^olj, L S I-B©^t©fi 

— $ H1S§ I NVl i I NV2 (DWm t £ I- ^mEEi^£*f "li® J^iiifS t 
25 9 HISS I NVl i I NV2©!#at^^'fiiSi£^c^Lfc2M©»J 
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&te> ±I2B 1 *£j&**t#WR I T E 1 £n # 1/AU/iC LT. ±13 
2 4K©»8!HlH«&5 v ^mmi-^t^-it^ tthK. ±IE-T >y<-^|H 
BflNVU I NV 2&tff*ttIIIKfr &tt3>f A 
73l£©-f >;<-?m$& I N V 1 ©A^J-X'l'T ^MOSFE T-e?» 

ite, n 2 ^wr i t e 2 i^*i±v p p t&m^x±m 

5 y f-HESOfiMWK^ fl|*.tfba.-X (FUSE^ EE PROM 

10 x£T^ -teX LT±I3#^iAt tlfc»J#^ y - Kt 3 -^ t LTJ±}# 

c:©«Bfetts _blBS» I tiMifWR I T E 1 -e©-f >/<-*Ih18& 
I NV 1 i I NV2 ©HiaL§^jB«ffi^{c^jSL^WJ1fWSiJ©^ 

^nteiai^se^$ n* ©t% mff2©cb 9^nb t i z 

£Lfc©l^«lJ © <fc 5 »c C MO S ^ * @%©ftftS L § I HI©' <5 

20 $63 El&tftS 6 4 Eltd 4 o©f&SiJ##©W^& tlX^^o 16 3 

&^T, Jtf9R89#*t©j£f (CMOSHf W^^EIK) l*> 1 6 4I©£ 
^©^^*>)IH&^<. ^1 Ote^kfllfib&^o dftt*. 
©HfflL#^^«kiS<> 0©tlSL§Wft^*>lg;^c££ 
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*mmiteft&mm%9&£m6T?^ cmo s-r w<-^®g§©t# 

a l § v HI©/ <5 y *^*)Wffi^ b t t ^ -5 © tr\ wsr? 1 i jff? 5 
05 iwmijcit^i o ©fflteotvrfc*Hj!-e*£o t/c. ^eti&©^ 

SiJ#^^$n^OJ®^^r#Jitt^t>©7?*So d©J: 9ic— i5icC 
15 MOS^ * HUSH! y ^*JWkbWAtl|»b T t> Jd®0 

i: 9 164 ®cD#|-m. < £ t>*p 1 tm? 1 0 OJB&fcH t 

25 t?&& 0 
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4 HO^tfJi. 1 1 > fc'W 1 0 ltio 

tvigiiifiti ^t#i*ij^$n> *©&©f^ij«a£*at£4ri& 
&*©t% ^sij#^©W^> »sij»f-©«««fei©iE*a^^"eam^ 

25 * y©HllSI9*K^©— Htft$J©"7 n-f- + - h W^£tlT^3o 
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CI) ^ia-^W-7>UI^o 

(2) y-^-^'-^^^ti&o 2!Hgm^ti> co^-i—r- 

05 ^ tfvemm® i p ^iR-ei* &o 

(3) ^^^-7=-^^|lfL. ^M^i^ffi-r^o 

(4) ^-^^-^-^{c^O N i&gttflWR^ n-^;U^~^<-X^ 

10 3o 

(5) ^-^K-x^^mLtzmm^^tK^ v? h i psoi^ 

(6) 77 h I P^^RrtiWI»r#^o ^t^£*U2\ ^- KI P 
15 m 6 8 C©^{c#§»i#^-^Ii|g&^^b/t:L S I IS 

\ #$c$ijis$nftw> #^i[S]ins i (as i o (DMI-7D- 

»3S^^-;U«. «TE»6 7^l^lf7o-t077 h I P 

20 &j&<Dwmmmz £ t> > nmmm.-'p rtl ta^> mm&mft z& e> y 

tttW* £<©«^ RTLttif«\ VHDL^Verilog HDL^O 
25 f-f Is -mm, K77 hflNRtt£#£*ftT^£ 0 jISRTL 
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- h w^jimmm^L s i (D^m^wmwmw&WBL^ urn 

05 D (•*- > K)> 7'J.^7o >y ^©JfttS^WttlHliS^lfiRS*^ 
10 i^ab^So 

*S!IPjm^^- K I PiV7 h I P(col^T^#{cB&BJ 

i p{c«. t\^<^- k i Piv7 h i p hm*ftz>*>w&%>o n 
mttim^imvx^o ls iw-r (^r^x^st) « 

> t> i Ki» 6 8 HI© V H D L Verilog H D L*?©8ttB 

25 IH^mm^ffl^^^-^^. «t*^ RT Wl^^iif © 
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*<Dtex ^teic^fc-T >/ <- ^ [p]g§^ N A N D Y- h®i?&©J:9«:£ 

io l l^s ram. wknnwi£W^nmwm^mmirz>z.t\m 
pott>-(fiPLL4irii> m&BM&m&r^ fr~Dmmir&-7u-texK 

•ff^l&tSo a-KI Pte> famtcVStlzJUJ^Vte^ I P'O 

15 y^^ff-L^-fe^u-rT^ wagons *>©-e&* 0 ^n^. ^- K 

I P^>^«^- K I P&mWiir&M&K, gilF^lH^^^ 
#LSI T^if-T >dkm©ifo-tr;l/7-f ^7 U fc^ii LXh^t>WfiH 
20 V7M P©»£\ I PO^te, 5fe©VHDL^Verilog 

^S^EI^^Ot--^. LS I rtV>iki J f77> 

25 'feh^(DW&&\tWb^£^t3%X-Z?tl2>o 7A3>aV7|>* 
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iBfcs LSII^I D#^#«©©#ff#g (EJUk dtl^-^*fffgi 
25 Cft&tes — Jfticl/— tf7a-^EPROMttif*ffll.^TI D#^* 
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3£Sfc M ^T^iJ^ LT t> «fc 

Z C £ "eSSlS,©^!*^ C Ci^Tr^^o L^U gl^Sc te^ifc©?- y 
"/©WtetfJ Ltt$W<»*L;te»^ tfftaWE U> *>©"*?* 3 MtttteS 

£ft/c^y7£li$i]U *Of-y^©jEtl^lMR4»l*>»Ts Ztitit 
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mm <m«\ mm ■ mm^m, «tfij) ^tu*. 

05 -AfctflJ) T?£*o Cctli^iit b -if -7 ^ - X-e W § ik^rtfttf 

s HWtte^-©— asa^fcLfcc ttcffi^So 

io mm^^m<oMmi)^m t n % t> ©-e& & „ 

15 mm mm, z.ti>s:wsmttw) w*nfcfi/^i/- 
^Bfc $ tifc & ©*^ i ^ n &o 

20 $|J&$tl<£o 

@!f HJ L Tf- * x £#M L In!— ©Mff^W* £ 
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»«cmos^ ^ ®i»s t § t Hg©^ *y vte?- 
of!?, U-if7 0 a^AJc3fcS:o > 7 , o-7^^m#&nfc?- 

(i) ^D-yts-ea, MJWHteniKicj;* i d##. n* h« 
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